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y:V:1sgn:7:(oy gl Artificial Intelligence (Al) is transforming educational practices by enabling personalized learning,

continuous monitoring, and targeted interventions in physical health education (PHE). Al
technologies—ranging from wearable devices and predictive analytics to intelligent tutoring systems—offer opportunities to
enhance engagement, track health metrics in real time, and provide data-driven recommendations for physical activity and
wellness. This study employed a mixed-methods approach, surveying 200 PHE instructors and 500 students across five
universities, and conducting interviews with 20 instructors and 25 students. Quantitative findings revealed that Al adoption
explained 32% of variance in student engagement and 27% in intervention effectiveness. Moderation analyses indicated that
structured pedagogical frameworks and instructor oversight significantly strengthened Al's impact on outcomes. Qualitative
results highlighted themes of enhanced motivation, early health intervention, and ethical concerns about privacy and
overreliance. The study concludes that Al improves learning and health outcomes when combined with human oversight and
ethical safeguards. Findings contribute to literature on responsible Al integration and provide actionable frameworks for

educators, administrators, and policymakers.
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1.INTRODUCTION

1.1 Background and Context

Physical health education (PHE) plays a critical role in
fostering lifelong fitness, health literacy, and holistic
development. Traditionally, instructors relied on classroom
observation, fitness assessments, and generalized activity
plans (Siedentop, 1994; Hellison, 2011). However, emerging Al
technologies—such as wearable fitness trackers, adaptive
learning platforms, and machine learning-based predictive
tools—are enabling personalized performance tracking,
early injury detection, and tailored interventions (Zhang et al.,
2025).

Real-world applications illustrate this trend: Apple Watch and
Fitbit programs are being piloted in U.S. schools, while Al-
driven virtual coaches are integrated into Asian university
PHE curricula (Tan & Huang, 2025). These advancements
promise individualized learning pathways but also raise
concerns about privacy, data ownership, and reduced human
judgment.

1.2 Problem Statement and Research Gap

Although Al has transformative potential, challenges persist.
Data privacy, algorithmic bias, and overdependence on
technology remain critical issues. Current scholarship
emphasizes Al in general education (Anderson & Dron, 2022)
or healthcare monitoring (Clarke & Taylor, 2022) but provides
limited systematic exploration of Al in formal PHE curricula,
especially in university contexts.

1.3 Objectives

This study addresses the following objectives:

1. Examine Al's impact on personalized learning and
engagement in PHE.

2. Assess Al's role in monitoring student health and fitness
metrics.

3. Evaluate Al-supported interventions for improving
physical activity outcomes.

4. Identify ethical, operational, and pedagogical risks of Al
integration.

1.4 Study Contribution

The study develops a dual-framework view: Al as both a
supportive educational tool and a potential source of ethical
and operational risks. Findings aim to inform educators,
administrators, and policymakers about implementing Al
responsibly in PHE.

2. Literature Review

Artificial Intelligence (AI) is increasingly transforming
Physical Health Education (PHE) through personalized
learning, health monitoring, and adaptive interventions.
Adaptive learning systems analyze student performance and
provide tailored feedback, enabling learners to progress
according to individual fitness needs (Johnson, 2023). Al-
driven gamification and virtual coaching further enhance
student engagement and motivation, improving participation
in fitness activities (Smith & Lee, 2024).

Al also supports continuous monitoring of student health
through wearable technologies such as smartwatches and
fitness trackers, which capture real-time physiological data
including heart rate, step count, and calorie expenditure
(Zhang, Liu, & Chen, 2025). Predictive analytics applied to
these datasets help identify risks related to injuries or
declining fitness, enabling timely intervention and proactive
health management (Kumar & Patel, 2024).

In addition, Al-enabled dashboards and virtual coaching
systems assist instructors in designing customized exercise
plans, tracking progress, and providing real-time corrective
teedback (Brown, Khan, & Li, 2025; Tan & Huang, 2025). These
applications improve student participation and health
outcomes while making instruction more responsive and data-
driven.

Despite these benefits, significant ethical and pedagogical
concerns remain. Scholars highlight issues related to data
privacy, informed consent, and excessive dependence on Al
technologies, which may reduce instructor autonomy and
student agency (Choi & Lopez, 2023; Livingston & Davis,
2022). Existing studies largely focus either on Al benefits or
associated risks independently. Therefore, further empirical
research is needed to examine both the educational
advantages and ethical challenges of Al integration within
structured PHE curricula.

3.Hypotheses Development

« HIl: Al adoption positively enhances personalized
learning, engagement, and physical performance in PHE.

« H2: Overreliance on Al increases operational and ethical
risks, including privacy breaches or student dis-
engagement.

e H3: Structured pedagogical frameworks moderate Al
effectiveness, balancing learning outcomes with ethical
safeguards.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 1



VOLUME - 15, ISSUE - 06, JUNE - 2026 « PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

* H4: Instructor oversight moderates Al's impact,
maximizing educational and health outcomes while
minimizing risks.

4. METHODOLOGY

4.1 Research Design

» Mixed-methods: quantitative surveys for measurable
outcomes; qualitative interviews/focus groups for
nuanced insights.

4.2 Quantitative Component

A total of 500 students and 200 instructors participated across
five universities. The mean age of students was 20.4 years,
while instructors averaged 39.7 years. Gender distribution
was balanced, and over two-thirds reported prior technology
experience.

Table 1. Participant Demographics

Group N Mean Age |Gender |Tech Experience
(M/F) (%)

Students 500 |20.4 260/240 |68

Instructors |200 |39.7 120 /80 72

As shown in Table 1, the sample provided a balanced
distribution across gender and age groups, ensuring
representation of both student and instructor perspectives.
The high proportion of participants with prior technology
experience (above 65%) strengthens the reliability of
responses regarding Al adoption in physical health
education.

» Sample: 200 PHE instructors and 500 students across
multiple universities.

» Instrument: Survey adapted from validated scales on Al
adoption, engagement, and intervention efficacy.

¢ Measurement: 5-point Likert scale; control variables: age,
gender, prior technology experience.

* Data Analysis: SPSS v29 (descriptive, regression,
moderation) and AMOS v28 (CFA).

4.3 Qualitative Component

e Semi-structured interviews with 20 instructors and 25
students.

¢ Thematic analysis via NVivo v14; inter-rater reliability
(Cohen's Kappa = 0.81).

4.4 Ethical Considerations
e IEC approval reference; informed consent; anonymized
data storage.

5.RESULTS

5.1 Quantitative Results

Reliability and Validity

Reliability and validity of the survey instruments were
confirmed through confirmatory factor analysis (CFA). As
shown in Table 2, all constructs demonstrated strong internal
consistency (a > 0.85) and composite reliability (CR > 0.89).
Average Variance Extracted (AVE) values exceeded the
recommended threshold of 0.50, supporting convergent
validity.

Table 2. Measurement Model (CFA)

Construct CR |AVE |a |Example Item
Loading

Al Adoption 91 |.64 |.88 |.79-.85

Engagement .89 |.61 |.86 |.74-.82

Intervention Effectiveness |.93 |.66 |.90 |.77-.88

Regression results supported Hl and H3, showing that Al
adoption significantly predicted both student engagement
and intervention effectiveness. Table 3 displays the regression
coefficients, t-values, and R?values.

Regression analyses were conducted to test the hypothesized
relationships.

Table 3. Regression Results

DV v Bt p R? 195% CI(B) |f?

Engagement |Al .56(8.71/<.001|.32 |.44-.65 .47
Adoption

Intervention |AI .52|7.93|<.001/|.27 |.40-.61 .37

Effectiveness|Adoption

Table 3 demonstrates that Al adoption significantly predicted
student engagement (B = .56, p < .001) and intervention
effectiveness (B = .52, p < .001). Al explained 32% of the
variance in engagement and 27% of the variance in
intervention effectiveness, indicating strong explanatory
power of Al-enabled tools in physical health education.

Table 4. Moderation Results

DV IV (AT Mode- B (Inter-t p |Inter-
Adoption)| rator action) pretation
Engage-|Al x Stru- 0.18 3.42|<.0|Stronger
ment Pedago- |ctured 01 |effect when
gical Curri- structured
Frame- |culum pedagogica
works l frame-
works were
present
Inter- |AI X In- |Human |0.21 3.78| <.0|Al impact
vention |structor |Guidance 01 |on inter-
Effective| Over- ventions
-ness |[sight streng-
thened by
active
instructor
monitoring

Table 4 shows that both pedagogical frameworks (f = 0.18, p
< .001) and instructor oversight (§ = 0.21, p < .001)
significantly moderated the relationship between Al adoption
and outcomes. This suggests that Al tools alone are not
sufficient; structured teaching design and human involvement
remain critical in maximizing engagement and intervention
effectiveness.

5.2 Qualitative Results

Themes:

Three major themes emerged:

1. Personalized Feedback & Engagement — “The Al coach
reminded me when [ skipped activity, which kept me on
track” (Student 12).

2. Health Monitoring & Early Intervention — “We could spot
injury risks earlier from wearable alerts” (Instructor 7).

3. Ethical Awareness & Human Judgment — "Al cannot
replace my judgment; it should only guide” (Instructor 15).

5.3 Integration

e Quantitative and qualitative findings converge: Al
improves learning and health outcomes when combined
with instructor oversight and ethical safeguards.

6.DISCUSSION

The study found that Al enhances personalized learning,
student engagement, and performance in Physical Health
Education, though excessive dependence may create ethical
and operational challenges. Instructor oversight and
structured pedagogical frameworks help mitigate these risks.
The findings support earlier research on Al-driven
personalized learning and predictive analytics while
emphasizing the importance of ethical governance.
Practically, institutions should implement structured Al
integration strategies, train instructors in Al ethics and
oversight, and establish policies for privacy and student
safety. However, reliance on self-reported data, short-term
analysis, and cultural differences may limit the generaliz-
ability of the findings.
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Figure 1. Conceptual Framework of Al in Physical Health
Education: Pathways, Outcomes, and Moderators

7. CONCLUSION

Al has significant potential to enhance physical health
education through personalized learning, real-time
monitoring, and tailored interventions. Its benefits are
maximized when combined with structured pedagogical
frameworks, instructor oversight, and ethical safeguards.
Overreliance without supervision may lead to operational,
ethical, and educational risks. This study offers both empirical
and qualitative insights to guide responsible Al adoption in
PHE, contributing to theory, practice, and policy for healthier,
more engaged learners.
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